The induction of lipid peroxidation in liposomal membrane by ultrasound and the role of hydroxyl radicals.
Ultrasonic radiation produced a dose-dependent linear increase in lipid peroxidation in the liposomal membrane as reflected in the measurements of conjugated dienes, lipid hydroperoxides, and malondialdehydes (MDA). Production of MDA was confirmed by spectrophotometric and spectrofluorometric methods including the detection of excitation (360 nm) and emission (435 nm) maxima characteristic of the MDA-glycine adduct formed after addition of glycine in the system. Ultrasound of frequencies 20 kHz (used for laboratory purposes) and 3.5 MHz (used for clinical purposes) produced MDA in an identical manner. Ultrasound-induced lipid peroxidation was enhanced synergistically by 2.5 X 10(2) microM ascorbic acid but inhibited significantly by 10(4) microM ascorbic acid. Ultrasound-induced production of MDA could not be inhibited to any significant degree by superoxide dismutase, histidine, dimethylfuran, or beta-carotene but was very significantly inhibited by cholesterol (93%), butylated hydroxytoluene (88%), alpha-tocopherol (85%), sodium benzoate (80%), dimethyl sulfoxide (80%), sodium formate (64%), and EDTA (64%). The scavenger studies indicated the functional role of OH radicals in the initiation of ultrasound-induced lipid peroxidation.